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PSYCHOLOGICAL  ASPECTS  OF  MINE  WARFARE 


INTRODUCTION 

Mine  warfare  has  suffered  a  history  of  neglect  punctuated  by 
Infrequent  renewals  of  interest.  These  renewals  usually  are  so  short 
that  they  serve  only  to  remind  us  that  mine  warfare  has  not  died  a 
natural  death  and  to  delude  us  into  believing  that  somebody  still  has  a 
handle  on  it.  The  mental  checkmark  in  the  box  marked  "Annual  Mine 
Briefing”  is  the  most  predictable,  and  sometimes  most  substantive, 
result  of  a  flurry'  of  interest  in  mines. 

Disabled  ships  are  often  cited  as  Indicators  of  a  battle  won  or 
lost.  Not  as  obvious  but  equally  decisive  in  the  outcome  of  battle  are 
all  the  ships  that  never  went  in  harm's  way,  never  became  disabled,  and 
never  contributed  to  the  disabling  of  anything  else.  The  ships  that 
never  got  to  the  fight  and  the  reasons  they  never  got  there  represent  a 
factor  sometimes  overlooked  by  naval  officers:  the  influence  of 
minefields  on  human  behavior. 

The  more  minefields  control  ship  movements,  the  greater  the 
effectiveness  of  the  minefield.  Control  results  from  human  perceptions 
of  potential  damage  and  arises  from  that  aspect  of  mining  which  is  often 
given  a  so lean  nod  but  rarely  emphasised  because  of  its  slippery 
nature:  the  psychological  impact  of  a  minefield.  The  specific  causes 
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of  any  decision  are  often  obscure,  and  the  decision  to  avoid  a  minefield 
or  to  risk  it  will  be  Influenced  by  many  factors.  The  decisionmaker's 
perception  of  the  minefield  is  one  factor. 


A 

— 'This  paper  examines  historical  and  psychological  data  concerning 
mine  warfare.  It  then  goes  beyond  those  observations  to  consider  how 

“  “  “’““’A 

HISTORICAL  EXAMPLES 

Let's  look  briefly  at  four  historical  examples  of  the  effect  of 
mine  warfare. 

Haiphong,  1943 

In  October  1943,  a  single  U.S.  B-24  dropped  three  mines  in  Haiphong 
harbor.  One  of  them  sank  a  Japanese  freighter.  The  next  month,  another 
B-24  planted  three  more  mines,  and  another  Japanese  freighter  was 
sunk.  Then  a  Japanese  convoy  of  ten  ships  refused  to  enter  Haiphong 
harbor  for  fear  of  mines.  After  loitering  outside  the  harbor  for  a  few 
hours,  the  convoy  headed  for  Hainan  Island.  On  the  way,  it  was  detected 
and  attacked,  and  six  of  its  ships  were  sunk.  Meanwhile,  a  small  30-ton 
ship  was  sunk  by  one  of  the  remaining  mines,  and  the  port  was  closed  to 
steel-hulled  ships  for  the  remainder  of  the  war.  When  that  decision  was 
made,  a  maximum  of  three  mines  remained.  The  Japanese  estimate  of  the 
remaining  threat  is  not  known,  but  there  is  little  doubt  that  their 
fears  were  exaggerated. 
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Palau  Atoll,  1944 


On  Che  night  of  30  March  1944,  aircraft  from  the  carriers 
Lexington,  Bunker  Hill,  and  Hornet  dropped  mines  at  the  entrances  to  the 
harbor  at  Palau  Atoll.  There  were  32  Japanese  ships  inside  the  harbor, 
and  they  all  remained  in  the  harbor  rather  than  run  the  mined  harbor 
channel,  even  though  they  knew  that  they  had  been  detected.  Subsequent 
air  raids  thus  found  the  ships  neatly  concentrated  targets,  and  sank  23 
of  them.  As  a  final  touch,  U.S.  aircraft  dropped  mines  inside  the 
harbor  itself.  The  Japanese  improvised  mine-clearing  equipment  and 
believed  that  they  had  done  a  decent  job  of  minesweeping  until  the  first 
ship  underway  in  the  channel  was  damaged  by  a  mine  detonation.  The 
Japanese  then  abandoned  Palau  as  a  naval  base. 

Operation  Starvation,  1945 

Operation  Starvation  was  an  extensive  mining  campaign  aimed  at 
making  the  seas  around  Japan  hazardous  to  Japanese  shipping.  The 
campaign  started  in  March  1945  and  included  the  mining  of  Sasebo,  Kure, 
and  Shlmonoseki  Strait.  The  Japanese  altered  their  shipping  routes 
markedly  to  avoid  mined  waters.  Perhaps  the  most  notable  change  was  the 
detour  of  the  battleship  Yamato  from  the  mined  Shlmonoseki  Strait  to 
Bungo  Straits  where  she  was  sighted,  attacked,  and  sunk  before  she 
reached  Okinawa. 

Late  in  the  campaign  when  most  of  the  navigable  water  had  been 
mined,  the  Japanese  sent  ships  through  waters  known  to  be  mined  and 


incurred  considerable  losses.  Their  only  choice  at  that  point  was  to 
risk  their  ships  to  mines  or  to  remain  immobile  and  subject  their  people 
to  starvation. 

When  alternative  routes  were  available,  the  Japanese  avoided 
minefields.  After  all  routes  were  fouled  with  mines,  the  alternatives 
were  reduced  to  running  a  minefield  or  not  moving,  and  the  minefield 
became  the  lesser  of  two  evils.  The  U.S.  realized  that  Japanese  ships 
were  challenging  the  minefields  unaided,  so  mines  laid  subsequently  were 
set  with  lower  sensitivities  so  they  would  detonate  only  when  a  target 
was  quite  near — an  almost  sure  kill.  The  goal  became  ship-sinking 
rather  than  deterrence. 

Worth  Vietnam,  1972 

In  May  1972,  mines  «rere  planted  in  the  harbors  of  Haiphong,  Hon 
Gay,  and  Cam  Phon.  The  first  minefield  consisted  of  36  mines  in 
Haiphong.  These  mines  were  dropped  by  aircraft  under  the  observation 
(and  antiaircraft  fire)  of  the  enemy.  President  Nixon  announced  that 
mines  were  in  the  water.  Ship  traffic  stopped.  Only  a  few  mines  had 
prompted  the  decision  to  stop  shipping  at.  Haiphong.  Haiphong  remained 
closed  for  300  days. 

PSYCHOLOGICAL  THREAT 

Minefields  can  be  used  most  effectively  to  attain  one  primary 
goal — control  of  eneqr  forces  afloat.  If  a  minefield  forces  ene^y  ships 
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to  delay,  divert,  or  forgo  the  transit  of  water  suspected  of  being 
mined,  it  has  achieved  control.  Minefields  achieve  that  goal 
principally  through  the  enemy's  perception  of  the  threat  they  pose  to 
his  ships.  Mines  can  sink  ships  and  that  capability  makes  their  threat 
credible.  But  the  real  effect  of  a  minefield  derives  from  a  more  subtle 
Influence — an  exaggerated  fear.  Minefields  work  more  on  the  mind  than 
on  ships.  You  might  say  similar  things  about  other  weapons,  but  it  is 
especially  true  for  minefields.  In  this  section  we  explore  the  notion 
of  the  "psychological  warhead"  in  a  minefield. 

The  psychological  threat  from  a  minefield  arises  from  the  inability 
to  know  with  certainty  the  true  threat  and,  second,  from  the  risk  of 
dire  consequences  if  the  threat  is  underrated.  Another  attribute  of 
minefields  that  makes  them  stressful  is  that  they  cannot  be  engaged  in 
combaL  as  can  other  enemy  forces.  Of  course,  fields  can  be  swept  if 
time  and  resources  allow,  but  the  satisfaction  of  fighting  back  is 
missing.  Submarines,  whose  covert  threat  also  operates  within  the 
psychological  dimension,  can  be  fought  against,  even  if  the  engagement 
comes  too  late,  as  in  the  prosecution  of  a  flaming  datum.  By  contrast, 
the  minefield  lies  quietly,  revealing  itself  only  in  spasms.  The 
detonation  of  one  mine  gives  no  assurance  that  the  field  is  clear  of 
danger  and  gives  virtually  no  information  about  the  presence  of  other 
mines.  If  anything,  it  confirms  the  presence  of  a  hidden  threat. 


There  have  been  experiments  performed  under  controlled  laboratory 
conditions  which  bear  on  the  psychological  threat  of  minefields. 

Although  these  experiments  were  conducted  in  a  laboratory  and  did  not 
deal  directly  with  mine  warfare,  the  results  seem  to  be  applicable  to 
minefields. 

One  example  is  an  experiment  in  which  subjects  were  shown  a  slide 
picture  of  an  airplane  and  had  to  decide  whether  the  aircraft  was 
"friend"  or  "foe.”  The  test  subjects  were  acting  as  sentries  and 
understood  that  labelling  an  aircraft  as  "foe"  would  result  in  an  order 
to  fire  on  that  aircraft.  If  the  call  was  right,  an  enemy  aircraft  was 
shot  down;  if  wrong,  a  friendly  aircraft  was  shot  down.  The  test 
subjects  were  divided  into  two  groups.  Half  of  the  subjects  were  told 
that  the  foe  aircraft  were  enemy  scout  planes,  the  rest  that  the  foe 
aircraft  were  enemy  bombers.  Since  it  was  more  Important  to  destroy  a 
bomber  than  a  scout  plane,  there  was  a  clear  and  strong  bias,  even  under 
the  calm  setting  of  a  laboratory  experiment,  for  subjects  to  exaggerate 
the  threat  perceived  in  all  of  the  slide  projections  if  the  enetay  was  a 
bomber  and  to  underrate  the  threat  if  it  was  a  scout  plane.  The  general 
conclusion  to  be  drawn  from  this  and  other  similar  experiments  is  that, 
given  a  choice  under  uncertainty,  the  decisionmaker  tends  to  exaggerate 
the  likelihood  of  the  more  serious  consequences. 

Another  general  observation  from  psychological  studies  has  to  do 
with  validation  and  multiple  clues.  Feedback  on  the  correctness  of  a 


decision  made  under  uncertain  circumstances  turns  out  to  be  a  critical 
variable.  In  the  absence  of  feedback,  subjects  tend  to  develop  "all-or- 
none"  behavior.  (“All-or-none“  behavior  is  a  polarization  of  views  with 
little  flexibility  for  seeing  clues  as  probabilistic  rather  than 
deterministic. ). 

The  lesson  for  minefields  seems  to  be  the  following:  With  no 
opportunity  to  determine  the  actual  threat  a  minefield  poses  (without 
sailing  a  number  of  ships  into  it),  any  danger  clues  (mine-  detonations, 
a  shipsinking,  the  observation  of  mines  being  delivered,  etc.)  should 
magnify  the  perception  of  the  threat.  The  decisionmaker  is  likely  to  be 
forced  into  an  ’'all-or-none”  mode  of  thinking;  that  is,  the  minefield 
threat  would  be  categorized  as  either  unacceptably  high  or  acceptably 
low.  Historical  evidence  suggests  that  the  former  occurs  more  often 
than  the  latter. 

In  summary,  these  psychological  studies  confirm  the  intuitive 
notion  that  decisions  made  with  incomplete  information,  with  no  way  to 
determine  the  accuracy  of  guesses,  and  with  dire  consequences  for 
certain  choices  lead  to  a  strongly  exaggerated  perception  of  the 
situation.  The  application  to  minefield  psychology  seems  clear,  at 
least  qualitatively.  Any  minefield,  regardless  of  how  small  a  threat  it 
actually  poses,  tends  to  be  viewed  as  a  serious  danger  not  to  be  taken 
lightly. 


This  perception  is  further  aggravated  if  the  threat  cannot  be 
combatted  directly.  Studies  done  on  British  reaction  to  psychological 
stress  during  German  bombing  raids  during  World  War  II  show  that  the 
stress  was  reduced  for  antiaircraft  gun  crewmen  who  fired  at  the 
bombers,  even  if  they  never  hit  anything.  The  act  of  fighting  back, 
even  in  vain,  releases  stress.  (This  finding  is  just  as  true  as  in 
noncombat  situations — the  man  kicking  his  car  when  it  won't  start,  for 
example.)  Minefields  do  not  allow  this  rapid  release  of  tension;  they 
cause  a  buildup  of  tension  instead. 

Minefields  play  on  all  of  the  psychological  levers  mentioned 
above.  The  threat  of  the  minefield  is  largely  unknown,  and  there  Is  ni 
direct  way  to  validate  a  decision  made  to  sweep  or  to  cross  the  field. 
Any  events  that  tend  to  confirm  worst  fears  (visual  observation  of  the 
minelaying,  loss  of  first  transitor,  etc.)  intensify  the  perceived 
threat  and  reinforce  "all-or-none”  tendencies.  Unless  delay  is  out  of 
the  question,  no  prudent  commander  is  likely  to  risk  his  ships  until  he 
is  convinced  that  the  area  under  question  is  free  of  mines.  Moreover, 
if  some  mines  are  detonated  by  sweeping,  the  sense  of  danger  could  be 
reinforced,  at  least  initially.  Sweeping  would  not  reduce  psychological 
stress.  There  is  not  much  psychological  reward  for  detonating  mines  in 
a  minefield,  one  by  one,  however  Important  that  action  may  prove  to  be 
in  the  overall  conflict. 


IMPLICATIONS  FOR  STRATEGY  AND  TACTICS 


Crisis  Control 

The  decision  to  use  mines  during  crises  prior  to  full-scale  war  is 
a  serious  and  potentially  escalatory  one.  The  laying  of  sea  mines  is 
unquestionably  an  act  of  war,  and  it  is  felt  by  some  to  overstep  the 
boundaries  of  the  traditional  concept  of  proportionality  of  response. 

For  these  reasons,  mining  may  not  be  authorized  in  most  crises. 

But  acts  of  war  lie  on  a  spectrum  determined  by  their  direct 
consequences.  Clearly  an  act  that  has  only  the  potential  to  sink  ships 
Is  less  escalatory  than  one  that  actually  damages  or  attempts  to  damage 
them.  The  laying  of  a  minefield  is  similar  to  a  naval  blockade  (in 
terms  of  potential  for  damage)  but  without  the  same  risk  to  our  own 
naval  ships.  Moreover,  a  naval  blockade  may  be  less  likely  to  provide 
the  same  level  of  psychological  deterrence  as  a  minefield  for  the  simple 
reason  that  minefields  present  a  threat  of  unknown,  hence  potentially 
exaggerated,  magnitude. 

It  is  in  the  use  of  mines  for  crisis  control  that  the  psychological 
leverage  of  the  weapon  is  at  its  peak.  Consider  a  third-world  country 
with  whom  tensions  are  mounting  inexorably  toward  war.  Mines  laid  in 
the  harbors  not  only  bottle  up  the  military  and  economic  shipping  of 
that  country,  but  also  deny  those  harbors  to  the  maritime  ships  of  other 


countries 


Treaties  with  or  entreaties  to  our  allies  to  cut  off  economic 


shipping  to  this  country  might  not  always  be  heeded.  Allies  sometimes 
look  after  their  own  economic  Interests  first.  Mining  harbors  would 
reinforce  our  demands  and  impose  an  economic  boycott  more  effective  than 
any  that  words  alone  could.  For  this  purpose,  the  no-nonsense 
significance  of  a  minefield  would  be  more  effective  than  a  much  more 
flexible  blockade.  Moreover,  a  naval  blockade  with  warships  might  force 
a  face-to-face  confrontation  with  allies,  with  consequences  that  would 
either  weaken  our  resolve  or  damage  our  relationships  with  these  allies. 

Their  utility  aside,  the  use  of  mines  in  crisis  situations  is 
loaded  with  uncertainty.  If  other  less  threatening  forms  of  leverage 
are  available,  and  likely  to  prove  effective,  mine  warfare  should 
probably  not  be  used.  In  some  crises,  any  show  of  force  could  unravel 
potentially  productive  diplomatic  maneuvers.  Nonetheless,  there  are 
other  cases  in  which  the  psychological  impact  of  a  minefield  might  carry 
the  message  of  our  intentions  more  clearly  than  ambiguous  diplomatic 
"signals."  This  is  particularly  true  when  dealing  with  renegade 
governments  that  demonstrate  little  concern  for  diplomacy  or  openly 
harbor  international  terrorists. 

How  large  a  minefield  should  be  used  to  carry  off  this  show  of 
force?  If  past  experience  is  a  guide,  very  few  mines  are  needed.  The 
object  of  crisis  control  is  just  that — control.  If  the  psychological 
deterrence  works,  very  few  mines  are  needed  to  create  it.  Moreover,  the 
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effect  can  be  enhanced  by  the  mine  set  ■'ngs  chosen.  If  one  or  two  mines 
from  a  minefield  dropped  Into  a  harbor  entrance  are  set  to  detonate  soon 
thereafter,  the  observation  of  the  explosion  will  likely  confirm  the 
enemy's  worst  fears.  Similarly,  a  few  mines  set  to  detonate  from  a  weak 
stimulus  may  discourage  any  tentative  attempts  to  move  ships. 

By  forcing  a  closure  to  harbors  or  by  defining  no-man's  zones  in 
narrow  straits  to  keep  naval  forces  separated,  time  can  be  bought. 

Since  direct  naval  confrontations  are  denied  by  the  minefield,  time  to 
resolve  differences  might  prove  crucial  to  a  solution.  To  these  ends, 
mines  with  settings  that  automatically  disarm  the  minefield  (preferably 
by  detonation)  within  a  very  short  period  of  time  are  useful. 

Finally,  to  enhance  the  deterrent  effect  (as  opposed  to  the  ship 
sinking  power)  of  the  minefield  under  crisis  control  conditions,  mines 
should  be  laid  during  daylight  hours  by  aircraft.  The  laying  should  be 
as  overt  as  possible,  followed  by  a  public  announcement  from  our 
government. 

Wartime  Transit  Control 

Great  caution  must  surround  the  use  of  mines  during  crises  and 
confrontations.  As  we  have  noted,  the  planting  of  a  minefield  could 
aggravate  rather  than  control  such  situations.  The  psychological  effect 
would  be  a  two-edged  sword  in  crises.  The  uncertainty  in  the 
consequences  of  mining  a  harbor  not  only  would  deter  enemy  forces  but 
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also  might  inhibit  our  planting  of  mines  in  the  first  place.  The 
conditions  for  their  use  must  be  such  that  failure  to  deny  transit  areas 
would  almost  certainly  lead  to  a  broader  conflict. 

In  limited  wars,  mines  are  also  apparently  viewed  as  weapons  of 
escalation.  In  this  sense,  the  use  of  mines  in  limited  wars  has  been 
subject  to  some  of  the  same  constraints  as  their  use  in  crisis 
control.  In  the  Vietnam  War,  for  example,  mines  were  laid  around 
Haiphong  and  other  North  Vietnamese  ports  only  in  the  last  stages  of 
conflict.  Plans  for  a  mining  campaign  existed  early  in  the  war  but, 
like  the  massive  Linebacker  bombing  raids  conducted  against  North 
Vietnam,  were  not  implemented  until  1972. 

This  conceptual  barrier  to  the  use  of  mines  in  limited  war  needs  to 
be  reexamined.  In  an  era  in  which  weapons  of  high  and  occasionally 
indiscriminate  lethality  find  roles  in  war,  the  use  of  minefields  seems 
almost  humane  by  comparison.  When  compared  to  bombing  raids  on  cities 
or  harbors,  mines  come  off  as  weapons  of  calm  and  persuasive  reason, 
exerting  their  primary  inducements  through  psychological  deterrence 
rather  than  by  physical  destruction.  Even  if  destruction  does  occur,  it 
can  be  selective  and  result  from  a  conscious  decision  by  the  enemy  to 
challenge  the  mined  areas. 

For  the  reasons  already  discussed,  the  enemy  is  not  likely  to  send 
ships  through  known  minefields.  If  he  has  sweeping  gear,  he  may  attempt 


to  clear  the  area.  If  he  has  none  or  can  act  on  other  options,  he  will 
likely  abandon  the  area.  In  any  event,  only  if  the  waters  that  are 
mined  prove  absolutely  essential  to  the  strategic  Interests  of  the  enemy 
will  he  attempt  to  transit  them. 

In  this  age  of  increasing  overhead  surveillance,  enemy  surface 
naval  forces  can  be  observed  and  attacked  by  means  more  rapid  and 
certain  than  minefields.  For  this  reason,  minefields  in  limited  con¬ 
flicts  should  be  used  to  control  the  enemy  ships,  either  by  diverting 
them  or  constraining  them.  Either  mode  of  control  should  be  subservient 
to  larger  goals,  such  as  strengthening  our  bargaining  position  at  the 
closure  of  war. 

In  a  worldwide  war,  the  stops  would  be  out  on  the  use  of  mines. 

But  this  circumstance  would  differ  from  crisis  control  and  limited  war 
in  one  crucial  aspect:  no  longer  would  deterrence  necessarily  be  the 
primary  objective  of  minefields.  Certainly  one  objective  would  be  to 
damage  enemy  ships.  Slowing  down  the  passage  of  enemy  naval  vessels 
could  have  some  effect  on  the  war,  especially  if  time  were  critical. 

But  nothing  would  work  as  well  as  actual  damage  to  the  enemy  fleet. 

If  minefields  can  be  planted  to  force  enemy  naval  vessels  to  seek 
alternative  transit  areas  in  which  they  risk  an  attack  by  our  forces, 
they  serve  well.  If,  however,  enemy  ships  challenge  the  field,  the 
mines  must  sink  the  ships.  Here  there  are  limitations.  Mines  cannot 


move;  once  they  detonate  they  are  no  longer  able  to  engage  aucceaalve 
ships  aoviig  by.  Thus  it  can  happen  that  for  minefields  with  mines 
spaced  far  apart,  only  a  few  detonations  will  result  for  a  determined 
transit  of  ships  in  trail  of  one  another.  These  detonations,  if  they 
fail  to  deter  further  transit  attempts,  cause  few  if  any  casualties. 

Minefield  planners  should  recognise  the  possibility  of  catastrophic 
failure  (all  ships  penetrating  successfully)  and  make  appropriate  back¬ 
up  plans.  Back-up  actions  could  include  the  laying  of  adequate  numbers 
of  mines  to  make  the  sustained  threat  virtually  Insurmountable,  and  the 
use  of  other  naval  forces  to  challenge  those  ships  that  do  cross  the 
minefield. 

SUMMARY  AND  CONCLUSIONS 

There  is  considerable  evidence  from  historical  data  and  from 
laboratory  testing  that  minefields  exert  a  substantial  psychological 
influence  —  through  what  we  refer  to  as  a  psychological  warhead  —  on 
an  enemy's  maritime  operations.  This  influence  is  seated  in  the 
necessity  for  the  enemy  to  make  decisions  with  incomplete  Information, 
no  validation  of  the  accuracy  of  guesses  (until  it  is  too  late),  and 
dire  consequences  for  a  wrong  choice.  Such  circumstances  are  not  unique 
to  mine  warfare  but  are  always  an  integral  part  of  it.  Moreover, 
minefields  aggravate  the  enemy's  circumstances  by  not  allowing  a  direct 
combat  with  the  threat.  The  threat  is  mechanistic,  operating  on  a  logic 
all  its  own  in  ambush,  much  like  a  terrorist's  pipebosb. 
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The  psychological  utility  of  mine  warfare  also  can  be  applied  in 
crisis  control  and  wartime  tactics.  Because  the  psychological  response 
to  minefields  is  not  absolutely  predictable,  no  unambiguous  rules  can  be 
given  for  their  use.  Yet,  certain  observations  seem  useful. 

Mining  has  in  the  past  been  considered  an  escalatory  move,  certain¬ 
ly  in  prewar  crises  but  also  in  wartime.  Our  view  is  that  mining  fits 
into  a  spectrum  on  the  range  of  escalatory  moves  and  could  send  just  the 
right  message.  When  it  works,  only  a  few  mines  laid  overtly  are 
required. 

During  war,  enemy  forces  would  be  subject  to  the  same  psychological 
pressures  from  a  known  (or  suspected)  minefield  as  they  would  during 
pre-war  crises.  The  effect  could  be  the  same,  but  the  likelihood  of  the 
enemy  challenging  the  minefield  would  increase  since  the  consequences 
for  staying  put  or  delaying  transit  could  outweigh  the  risk  of 
transiting  mined  waters.  If  the  mines  fall  to  deter,  they  fail 
completely  unless  they  can  also  sink  ships.  The  fields  should  be 
designed  to  be  lethal  against  more  than  only  a  few  ships  in  trail.  Mine 
warfare  planners  should  also  recognize  that  technical  improvements  that 
increase  the  lethality  of  mines  and  minefields  also  automatically 
enhance  their  psychological  warhead. 


FP  211 

Ml  yah  J,  tour ice  M.,  "On  Approximating  the  Circular  Coverage 
Function,”  14  pp..  F eb  1978,  AD  A094  429 

W  212 

Mangal,  Marc,  "On  Singular  Characteristic  Initial  Value 
Probleto  with  Unique  Solution,"  20  pp.,  Jun  1978, 
AD  A098  939 

FP  213 

Mangel,  Msrc,  "Fluctuations  In  Systems  with  Multiple  Steady 
States*  Appl I  cation  to  L an cheater  Equations,”  U  pp., 
Feb  78  (Ftoeented  at  ttie  First  Annual  Morn  shop  on  the 
I nf onset  Ion  Linkage  Between  Applied  Mathematics  and 
industry.  Naval  PG  School,  Feb  23-29,  19781,  AO  A07I  472 

PP  214 

Pel  n  I  and,  Robert  S.,  "A  Somewhat  Different  Vine  of  The 
Opt  Inal  Naval  Posture,"  37  pp.,  Jun  1978  (Presented  at  the 
1976  convention  of  the  Amur  I  can  Political  Science  Associa¬ 
tion  (APSA/iUS  Panel  on  "Changing  Strategic  Requ I reeants  and 
Military  Posture"),  Chicago,  II I.,  Septa eber  2,  1976), 

PD  AD96  228 

PP  219 

Coils,  fessell  C.,  "Coeaents  on;  rVJncIples  of  information 
Retrieval  by  Manfred  fcochen,"  10  pp.,  Kar  78  (Published  as  a 
Letter  to  the  Editor,  Journal  of  Documentation,  Vol.  31, 
No.  4,  pages  298-301).  Oecetoer  1979),  AD  A094  426 

PP  216 

Code,  tosaell  C..  "Lothe's  Frequency  Distribution  of 
Scientific  Productivity,"  18  pp.,  Feb  1978  (Published  In  the 
Journal  of  the  Aaerlcan  Society  for  Information  Science, 
Vol.  28,  No.  6,  pp.  366-370,  November  1977),  AO  A094  429 

PP  217 

Colle,  tossed  C«,  "Blbdometrlc  Studies  of  Scientific 
Productivity,"  17  pp.,  tor  78  (Presented  at  the  Annual 
meeting  of  the  American  Society  for  Information  Science  held 
In  Sen  Francisco,  California,  October  1976),  AD  A094  442 

PP  218  -  Classified 

PP  219 

Hunts  In  gar,  R.  LeVar,  "Market  Analysis  with  Rational  E>q>ec- 
t  at  Ions:  Theory  end  Estimation,"  60  pp«,  Apr  78,  AD  A094  422 

PP  220 

tourer,  Donald  E.,  "Diagonal i cat  I on  by  Qroup  Matrices," 
26  pp.,  Apr  78,  AD  A094  443 

PP  221 

Mainland,  Hobart  0.,  "Superpower  Naval  Diplomacy  In  the 
October  1973  Arab- Israel  I  tor,"  76  pp.,  Jun  1978  (Published 
In  taapoeor  In  the  Mediterranean t  Political  Utility  and 
Military  Constraints,  The  toehlngton  Papers  No.  61,  Sever ly 
Hills  and  London)  Saga  Publications,  1979)  AO  AD99  964 


PP  222 

Mizrahi,  tour  Ice  M«,  "Correspondence  tolas  and  Path 
Integrals,"  30  pp.,  Jun  1978  (Invited  paper  presented  at  the 
CNRS  mseting  on  Rtothmaetlcel  Problems  In  Feynman's  Path 
integrsls,"  Marseille,  France,  May  22-26,  1978)  (Published 
In  Springer  Verleg  Lecttre  Notes  In  Physics,  106,  (19791, 
234-293)  AD  A099  936 

PP  223 

Mangal.  tore,  "Stochastic  toe  hen  I  cs  of  toleculelon  Molecule 
Reactions,"  21  pp.,  Jun  1978,  AO  AD96  227 

PP  224 

Hangar,  tore,  "Aggregation,  Bit  treat  Ion,  and  Extinction  In 
Exploited  An  I  eel  Peculations*,”  48  pp.,  tor  1978, 
AD  AD98  936 

"Portions  of  this  work  ware  started  at  the  Institute  of 
Applied  tothemat I cs  and  Statistics,  University  of  yitleh 
Columbia,  Vancouver,  B.f.,  Canada 

PP  229 

Mangal,  Msec,  "Gael  1 1  at  Ions,  Fluctuations,  and  the  Mcpf 
61  f treat Ion*,"  43  pp.,  Jun  1978,  AD  A058  937 
"Portions  of  this  work  ware  completed  at  the  Institute  of 
Applied  tothetotlca  end  Statistics,  University  of  frltlsh 
Columbia,  Vencoiver,  Canada. 

PP  226 

Ralston,  J.  M.  and  J.  W.  tonn,"  "Tamper eture  end  Current 
Dependence  of  Degradation  In  Red-Ealttlng  GcP  LEDs,”  34  pp. , 
Jun  1978  (Published  In  Journal  of  Applied  Physics,  90,  3630, 
May  1979)  AD  A056  938 
"Bell  Telephone  Laboratories,  Inc. 

PP  227 

Mangel,  Merc,  "Uni  fore  Treatment  of  Fluctuations  at  Critical 
Points,”  90  pp..  May  1978,  AD  A09B  939 

PP  228 

Mangal,  tore,  "to I  ax at  Ion  at  Critical  Points:  Deterministic 
end  Stochastic  Theory,"  94  pp.,  Jun  1978,  AD  A098  940 

PP  229 

Mangel,  tore,  "Diffusion  Theory  of  Reaction  Rates,  I: 

Formulation  end  El  ns  fe  In-Sap  I  uchovskl  Appro*  I  tot  I  on," 
90  pp.,  Jan  1978,  AD  A098  941 

PP  230 

Mangal,  Marc,  "Diffusion  Theory  of  to  act  Ion  Rates,  II 

Ornstel  n-Uhlenbecfc  Appro*  1  tot  I  on,”  34  pp.,  to  1978, 
AD  A036  942 

PP  231 

Ml  Ison,  Daemon d  P.,  Jr.,  toevel  Projection  Faroe*:  The  Case 
for  e  Responsive  MAF,"  Aug  1978,  AD  A094  943 

PP  232 

Jacobson,  Louis,  "Can  Policy  O aegis  8s  Mede  Acceptable  to 
Labor 7"  Am  1978  (Submitted  for  publication  In  In  tos  trial 
and  Labor  to  I  at  Iona  Review),  AO  AMI  928 


*9*  Profess lonal  Papers  with  an  AD  mtoiar  nay  be  obtained  free  the  National  Technical  Information  Service,  U.8*  Dapytmant  of 
On— roi,  Springfield,  Virginia  22191.  Othy  pen  are  aval  labia  from  the  tonagement  Information  Office,  Center  for  towel 
Analyses,  2000  North  8a»rsgsrf  street,  Aleweny  la,  Virginia  22311,  An  index  of  Oalecfed  P*  Meet  lone  la  alee  eve  1 1  able  on 
rogweet.  The  Indsm  Includes  a  Listing  of  Professional  Papers  j  with  toe  tr  sets  j  I  sawed  frm  9888  to  June  1881, 


PP  233 

Jacobson,  Louis,  "An  Alternative  Explanation  of  the  OyeMcal 
Pattern  of  Quits,"  23  pp.,  Sap  1978 

PP  234  -  Revised 

Jon drew,  Janas  and  Levy,  Robert  A.,  "Does  Federal  E^andl- 
ture  Displace  State  and  Local  Expenditures  The  Oboe  of 
Construction  Grants,"  29  pp.,  Oct  1979,  AO  A06I  929 

PP  239 

MfxraM,  tourloe  M.,  "The  Saelclasslcal  Expansion  of  the 
Anhanaonlc-Oscl  1 1  a  tor  Propagator,"  41  pp.,  Oct  1978  (Pub¬ 
lished  In  Journal  of  tothematlcal  Physics  20  (1979)  pp.  844- 
899),  AD  A061  938 

PP  237 

Maurer,  Donald,  "A  totrlx  Criterion  for  Korea  I  Integral 
Bases,"  10  pp.,  Jan  1979  (Polished  In  the  Illinois  Journal 
of  tothamatlcs,  Vol.  22  (1978),  pp.  672-881 

PP  238 

Utgoff,  Kathleen  Classen,  "Unaeployeent  Insurance  and  The 
Eaployeent  Rate,"  20  pp.,  Oct  1978  (Presented  at  the  Con¬ 
ference  on  Econoelc  Indicators  and  Performance;  The  Current 
Olleaee  Facing  Governaent  and  Business  Leaders,  presented  by 
Indiana  University  Graduate  School  of  Business).  AD  A06I  927 

PP  239 

Treat,  R.  P.  and  Varner,  J.  T.,  "The  Effects  of  Military 
Occupational  Training  on  Civilian  Earnings:  An  Incoea 
Selectivity  *>proech,”  36  pp.,  Nov  1979k,  AD  A077  831 

PP  240 

Powers,  Bruce,  "Goals  of  the  Canter  for  Naval  Analyaaa," 
13  pp.,  Dac  19TB,  *>  A063  799 

PP  241 

Mangel,  tore,  "fluctuations  at  Cheelcal  I ns tab 1 1  It las, " 
24  pp.,  Dec  1978  (Published  In  Journal  of  Chemical  Physics, 
Vol.  69,  NO.  8,  Oct  19,  1978).  AO  AD63  787 

PP  242 

Stspson,  Millies  r.,  "The  Analysis  of  Oynealcally  Inter¬ 
active  Systems  (Air  Cotoat  by  the  Nuabertl,”  160  pp«, 
Dec  1978,  AO  AD63  760 

PP  243 

Slqpaon,  Minis*  R.,  "A  Probabilistic  Formulation  of  Murphy 
Dynamics  aa  Applied  to  the  Analysis  of  Operational  Research 
Problems, "  18  pp.,  Dec  1978,  AO  A06J  761 

PP  244 

Sherman,  Allan  and  Hor cults,  Stanley  A.,  Maintenance  ooats 
of  Coop  lew  Equipment,"  20  pp.,  Dec  1978  (Published  By  The 
American  Society  of  Newel  Engineers,  Novel  Engl  nears 
Journal,  Vol.  91,  No.  6,  Oee  1979)  AO  A071  473 

1+  249 

Sisson,  Ml  1 1 1  mi  R. ,  "The  Accelerometer  tothoto  Of  Obtaining 
Aircraft  Parfor amice  frem  FU  pit  Teat  Oeta  (Dynamic  Par- 
fprmanoa  Tasting) ,*  403  pp. ,  Jun  1979,  AD  AO 79  228 

PP  248 

■reckling.  Freak,  "layoffs  and  Unmap  I  oy  cent  Inawranoa,"  39 
pp..  Fab  1979  (Praaentad  at  the  Nber  Oonferenea  on  *K.ow 
incase  labor  torhets,"  Cklcafa,  Jen  1979),  AD  AD98  829 

W  249 

Theeaa,  Janas  A.,  Jr.,  "Ike  Transport  Prop  art  lea  of  Dilute 
•sees  In  Applied  Fields,"  183  pp.,  N ar  1979,  AD  MOB »  484 


PP  249 

Olaaaer,  Kenneth  I..  "A  lacretary  Problem  with  e  Random 
Nutoer  of  Choloea,"  23  fp»,  Mr  1979 

PP  290 

Bengal,  Marc,  Modeling  Fluctuations  la  Nwroeoaplc  Sys- 
tmm,"  26  pp.,  Jen  1979 

PP  291 

front,  Hebert  P.,  "Ike  Estimation  end  Interpretation  of 
Several  Selectivity  Models,”  37  pp.,  Jen  1979,  AO  A079  941 

PP  292 

Minn,  Halter  ft.,  Monition  Finding  eft*  Msr  Knowledge  of 
Co  variance  Parmvtara,"  9  pp.,  Jun  1979  (Published  In  USE 
Transactions  on  Aar  nap  era  4  Electronic  by  s tana,  Vol.  ACS-19, 
No.  3,  Mr  1979 

PP  293 

■lesser,  Kenneth  "The  d-Cholce  lacretary  Probtma," 

32  pp.,  Jun  1979,  AO  AD79  229 

PP  294 

Mangel ,  Marc  and  QuenbeOi,  David  •«,  "Integration  of  e 
Bivariate  Normal  Ovar  an  Offset  Circle,”  14  pp.,  Jen  1*79, 
AO  AD96  471 

PP  299  -  Classified,  AD  809 1  4411 
PP  296 

Maurer,  Donald  E.,  "Using  Personnel  Olatrlautlon  tods  Is," 
27  pp.,  Feb  1990.  AD  fUM2  219 

PP  297 

Thaler,  ft.,  T)1  accenting  and  Fiscal  Constraint*!  W>y  Dis¬ 
counting  I*  Always  Rl*t,"  10  pp.,  Aug  1979,  AD  AD79  224 

PP  299 

Mangel,  Merc  S.  and  Thomas,  Jams  A.,  Jr.,  "Analytical 
totho*  In  Search  Theory,"  88  pp.,  Nov  1979,  AD  AD77  932 

PP  299 

Glass,  David  V.;  Hsu.  Ih-Oilnfi  Nunn,  Valter  A.,  end  Bar  In, 
David  A.,  "A  Class  of  Oomoutef  Ivo  Markov  totr  loan,"  17  pp., 
Nov  1979,  AD  A077  933 

PP  280 

Mangel,  tore  S*  and  Obpe,  Osvls  K.,  Metectlea  tote  end 
Sunup  NldHi  In  Visual  Search,"  14  pp.,  Nov  1979,  AD  M977  834 

PP  261 

Vila,  Carlos  Uj  Zvljac,  David  j,  and  toes,  John,  Miron* - 
Oonean  Theory  of  Cheelcal  Dynamics.  VI.  Angular  Distribu¬ 
tions  of  Meet  Ion  Predicts,"  14  pp.,  Nov  f97*  (topr  fated 
from  Journal  Che*  cat  Phya.  7002),  19  Jen  1979), 
AD  A078  287 

PP  282 

Petersen,  Otar lee  C«,  "Third  tor  Id  Ml  lit  ary  Elites  fn  tovfet 
Perspective,"  90  pp.,  Nov  1979,  AD  AD77  839 

PP  283 

Nob  I  neon,  Kathy  I.,  "Using  Qaneerclal  Tbtosrs  sod  Goats!  ner- 
ahtps  for  Navy  UnOarw*  Replenishment,"  IS  pp.,  Nov  1979, 
AD  A077  839 


PP  2*4 

Mein  fend,  Mobert  "The  U.S.  — vy  In  the  Celtic:  P—t, 
P— nt,  W4  Ql  I —see  of  the  Future,"  31  pp.,  Nov  1979 
(()•  I  Ivered  at  the  International  9— tluo  on  the  tea, 
mwior<d  by  the  International  institute  for  Strategic 
Studies,  The  Brook  I  ng*  mat  I  tut  ten  and  The  Yoelurl  Shlebun, 
Tokyo,  16-20  Oat  197*)  40  40*6  *37 

PP  2*5 

Mainland,  Hobart  G, ,  "Mar  and  Peace  In  the  Norttit  So— 
Political  I ay 1 1 cat Ions  of  the  Changing  Military  Situation  In 
Northern  Europe,"  11  pp. ,  Mov  1979  (Prepared  tor 
prana* tat  Ion  to  tha  Contaranca  of  the  Nordic  Balance  In 
Perspective:  TKo  Changing  Military  and  Pol  It.' cal  Situation,* 
Cantor  tor  Strategic  and  International  Stud l as,  Qeorgatoan 
University,  Jun  13-1*,  197*)  40  4077  *3* 

PP  2*6 

Utgoff,  Kathy  Classen,  and  Brecht  lag,  Frank,  'Texas  and 
inflation,*  29  pp.,  Nov  1979,  HO  40B1  1*4 

PP  2*7 

Troat,  Hobart  P„,  and  Vogel,  Hobart  C.,  "The  Haaponso  of 
State  Hover naant  Hacalpts  to  Econoelc  Fluctuations  and  the 
Allocation  of  Countercyclical  Ha  venue  Sharing  Oranta,” 
12  pp,,  Oec  1979  (Haprlnted  from  The  Ho vine  of  Cooeoefcs  and 
Statist  tea,  Vo  l,  UU,  No.  3,  August  1979) 

PP  26* 

The— a on,  is— s  S.,  "Seaport  Dapandanca  and  Inter-State 
Oooparatlon:  Tha  Casa  of  Sub-Saharan  Africa,"  141  po., 
Jan  19*0,  40  40*1  193 

PP  2*9 

Noise,  Kenneth  0.,  "The  Soviet  Involve— nt  In  the  Ogeden 
Mar,*  42  pp,,  Jan  19*0  (Presented  at  the  Southern  Conference 
on  Slovlc  Studies  In  October,  1979),  40  A0B2  219 

PP  270 

Ha— ak,  Hlcherd,  "Soviet  Policy  In  tha  Norn  of  Africa:  The 
Decision  to  Intervene,*  92  pp.,  Jan  19*0  (To  be  published  In 
•The  Soviet  Union  In  tha  Third  Her  Id:  Success  or  Failure," 
ad.  by  Hobart  M.  Oonaldson,  Mas  tv  lav  Prats,  boulder,  Co., 
ti laser  19*0),  40  AMI  199 

PP  271 

HcConnot I ,  Jseas,  •Soviet  and  4a— (can  Strategic  Doctrines: 
0—  Mere  Tl— ,*  43  pp.,  Jan  19*0,  40  AMI  192 

PP  272 

Mel SS,  Kenneth  3,,  "Tha  Azores  In  Dlplo— cy  and  Strategy, 
19*0-1949,  4*  pp..  Mar  19*0,  40  AMS  094 

273 

—hade,  Mich— l  k.  ,  "tabor  Supply  of  Ml  vet  with  —then— 
taployed  Cither  Full  Tl—  or  Part  Tim,"  39  pp.,  mr  19*0, 
40  40*2  220 

PP  17* 

Mu—,  Mi l tar  *,,  *a  Hssvlt  la  t—  Theory  of  Spiral  Search," 
9  pp.,  Mr  19*0 

PP  27S 

Ooldbarg,  tea ran—,  —ecru iters  Advertising  and  Navy  Enltat- 
aents,"  34  pp.,  — r  1900,  40  40*2  221 

PP  27* 

taldbsrg.  i— raw  oa,  "Oa  I  ay  I  eg  —  Overh—1  and  Ship’s  Equip- 
— *t,"  *0  pp,,  — y  99*0,  40  40*9  099 


PP  277 

Mangel,  — rc,  "S—  II  Pluct— tie—  la  Syst— a  slth  — Itlple 
llelt  Cycles,"  19  pp.,  Ms r  19*0  (Published  la  SIAM  J.  — pt. 
Nath.,  Vet.  30,  No.  I,  P—  19*09  40  400*  229 

PP  27* 

MizraM,  —ur  toe,  "4  Targeting  Probl— i  Exact  «e.  f —acted 
Value  4ppreeeh— ,"  23  pp.,  Apr  19*0,  AO  40*9  09* 

PP  279 

Melt,  St— hen  N.,  "Causal  Infer— o—  and  tha  Use  of  For— i  A 
Critique  of  Force  Without  Mar,"  90  pp..  May  19*0, 
AD  AMS  M7 

PP  2*0 

Ooldbarg,  Lauren—,  "Cat I— tt—  of  tha  Cffeeta  of  4  Ship's 
Steeal ng  —  the  Failure  Hate  of  Its  Equip— nt:  4n  Applica¬ 
tion  of  fro  no— trie  Anatyble,"  29  pp.,  Apr  19*0,  40  4M9  09* 

PP  20! 

Mizrahi,  IhurlM  M.,  "Ooa— nt  —  ’Discretization  Probl  a—  of 
Functlo— I  Integrals  In  Phase  Spa—',*  2  pp,.  May  1900, 
published  In  "Physl— I  He  v  lav  D",  Vel.  22  (19*0), 

40  4094  994 

PP  203 

Dl—ukas,  Bradford,  "E— acted  Oa— nd  for  tha  U.S.  Nsvy  to 
Serve  —  An  I— true— t  of  U.S,  Foreign  Policy:  Thinking 
About  Pol  I  tl  — I  and  Military  Environ— n t*|  Factors,*  30  — ., 
Apr  19*0,  40  AMS  099 

PP  2B4 

J.  Kellson,*  w.  Nunn,  — d  U.  Sualta,*"  "The  Laguarra  Trans- 
fora,"  119  pp..  May  19*0,  AC  AMS  100 

•Tha  Graduate  School  of  — nagaoant,  University  of  Hock— ter 
and  the  Canter  tor  Navel  Analyses 

••The  Graduate  School  of  — nags— nt.  University  of  Hoch— ter 
PP  2B9 

Re— ak,  Hlcherd  *.,  "Superpower  Security  Internets  In  tha 
Indian  Oca—  V—,"  26  pp.,  Jun  19*0,  40  40*7  113 

PP  286 

Mizrahi,  Maurice  M.,  "On  tha  MB  Approximation  to  tha 
Propa*ator  for  Arbitrary  H— lltonl— s,"  25  pp.,  hug  19*0 
(Published  In  Jour— I  of  Math.  Phye,,  22(1)  Jen  1991), 
40  4091  307 

PP  2*7 

Cepe,  Davis,  "Limit  Cycle  iolutloma  of  %e ctlea*Olff«elen 
Equations,"  39  PP.,  Jun  19*0,  40  40*7  II* 

PP  2M 

Go! nan.  Me  I tar,  "Oon't  Let  Your  Slid—  Flip  You:  A  Painless 
Guide  to  Vis— la  That  H— My  Aid,"  2*  pp.,  (revised 
Aug  1992),  40  4092  732 

PP  2*9 

Mob  I— on,  Jeok,  "Adequate  Cl— si  float  I—  tu  I  dance  -  A 
Solution  and  a  Preble*,*  7  pp.,  Aug  19**,  40  4091  212 

PP  290 

Matson,  *ra*ary  H.,  "Evaluation  of  0a— star  Seftoare  la  — 
Operational  Environ— nt,"  17  pp,,  Aug  19*0.  40  4091  213 

PP  291 

Maddale,  *.  *.•  and  Troat,  M.  P.,  "la—  Ext— si  a—  of  the 
Marie—  Pr— q  —del,”  17  pp.,  Oct  1900,  40  4091  94* 
■University  of  Fieri— 


1 

f 


PP  292 

Thom*,  Jmh  a,,  Jr.,  "The  Transport  Properties  of  Binary 
Sat  Ml xturas  in  Applied  Magnetic  Fields,:  10  pp.,  Sept  1960 
(Published  In  Journal  of  Omni  cal  Phytic*  72(10), 
1?  May  1900 

PP  293 

Thomas,  J— at  A.,  Jr#t  "Evaluation  t  Kinetic  Theory 
ColMtlon  Integrals  Using  ttia  Generalized  Phata  Shift 
Approecn,"  12  pp.»  Sapt  1960  (Printed  In  Journal  of  Chemical 
Phytic*  72(10),  15  May  I960 

PP  294 

Roberts,  Stephen  S«,  "French  Naval  Policy  Out* Ida  of 
Europe,"  30  pp.,  Sapt  1960  (Praaantad  at  tha  Con  far  an  ca  of 
tna  Sactlon  on  Military  Studlaa,  Intarnatlonal  Stud  la* 
Aaaoclatlon  Kleweh  it  land,  S.C.),  K>  A091  306 

PP  295 

Roberts,  Stapnan  $.,  "An  Indicator  of  Inforaal  Eaplra: 
Pattarn*  of  U.S,  Navy  Crulting  on  Ovartaaa  Station*,  1669- 
1697,"  40  pp.,  Sapt  1960  (Praaantad  at  Fourth  Naval  History 
Symposium,  US  Naval  Acadamy,  26  Oc to bar  <979,  40  A 09 I  316 

PP  296 

Olsaukas,  Bradford  and  Patarsan,  Char  la*  C,,  Mferltime 
Factor*  Affactlng  I  bar  I an  Sacurlty,"  ( Factor a*  Mar It I  mo*  qua 
Atactan  la  Sagurldad  ibarlca)  14  pp.,  Oct  1960,  A0  A092  733 

pp  297  -  Clatilf lad 

PP  296 

Mizrahi,  Naur  lea  m.,  "A  Markov  Approach  to  Larga  Miss  I  la 
Attack*,"  31  pp..  Jan  1981,  AO  A096.159 

P°  299 

Jondroa,  jama*  M.  and  Lavy,  Robert  A.,  "Wag#  LaadartMp  in 
Con»tructlon,  19  pp.,  Jan  1961,  AD  A094  797 

PP  300 

jonaroa,  J  mm*  and  Sch«ldt,  Peter,*  "On  tha  Estimation  of 
Tachnicai  inafflclancy  In  tha  Stochastic  Frontlar  Production 
‘unction  Modal,"  11  pp.,  Jan  1961,  AO  A096  160 
■Michigan  Stata  Uni  varsity 

pp  30: 

jondroa,  Ja«a«  w.;  Lavy,  Robart  A.  and  Hughas,  C la  Ira, 
"Technical  Changa  and  Employment  In  Staal,  Autos,  Aluminum, 
and  iron  Ora,  17  pp..  Mar  1961,  AO  A099  394 

PP  302 

Jondroa,  Jama*  M.  and  Lavy,  Robart  A.,  "Tha  Effact  of 
import*  on  Employmant  ondar  Rational  Expectations,"  19  pp., 
Apr  1961,  AO  A099  392 

PP  303 

Tnometon,  Jama*,  "Tha  Rarast  Commodity  In  tha  Coming 
Resource  Mar*,"  3  pp.,  Aug  1961  (Published  In  tha  Maahlngton 
Star,  April  13.  1961),  AO  A104  221 

PP  304 

Duffy,  Mlchaal  *•;  Qraanaood,  Mlchaal  J.*  and  McOowell,  John 
m.,»*  "A  Croa»-5actlonal  Modal  of  Annual  Intarraglonal 
Migration  and  Employment  Groxth:  I ntartampor a l  Cvldanea  of 
Structural  Changa,  1996-1979."  31  pp.,  Apr  196),  A0  A099  393 
•university  of  Colorado  • 

••Arizona  Stata  Uni  varsity 


PP  309 

Nunn,  Laura  H.,  "An  introduction  to  tha  Lltaratura  of  Saar eh 
Thaory,"  32  pp.,  Jun  1961,  AO  A 100  420 

PP  306 

Angar,  Thomas  E,,  "What  Good  Ara  war far#  Modal*?"  7  pp.. 
May  1961,  A0  A100  421 

PP  307 

Thomason,  Jamas,  "Oependence,  Risk,  and  Vulnarabl 1 Ity," 
43  pp.,  Jun  1961,  A0  A102  696 

PP  306 

Mizrahi,  M.M.,  "Corraspondanca  Rulas  and  Path  Intagrals," 
Jul  1961.  Pub  1 1  shad  In  "Nuovo  Cimanto  8",  Vol.  61  (1961), 
AO  A 102  699 

PP  309 

Mainland,  Robart  6.,  "An  (ThaT)  Explanation  of  tha  Sovlat 
Invasion  of  Afghanistan,"  44  pp.,  May  1961,  AO  A 100  422 

PP  310 

Stanford,  Jan otto  M.  and  Tal  Ta  Mu,"  "A  Pradfctlva  Mathod 
for  Datarmlnlng  Post I bl a  Thraa-d 1  mans  I ona I  Foldings  of 
Immunoglobul In  Backbonos  Around  Antibody  Combining  SI  to*," 
19  pp.,  Jun  1961  (Published  In  J.  thoor.  Biol.  (1961)  66, 
421-439,  AO  A 100  423 
•Northwestern  Uni  varsity,  Evanston,  IL 

PP  3»» 

Bowes,  Marianna,  Brachllng,  Frank  P.  R,,  and  Utgoff, 
Kathlaan  P,  Ctassan,  "An  Evaluation  of  Ul  Funds,"  13  pp.. 
May  I9B1  (Published  In  National  Commission  on  unamp loymant 
Compensation '»  Unamp  loymant  Comp  ansat  Ion:  Studios  and 
Rasaarch,  Volume  2,  July  i960),  A0  A100  424 

PP  312 

Jondrow,  Jamas;  Bowes,  Marianna  and  Lavy,  Robart,  "Tha 
Opt  I  turn  Spaed  Limit,"  23  pp..  May  1961,  A0  A  100  429 

PP  313 

Roberts,  Stephan  S.,  "Tha  U.S.  Navy  In  the  I960*,**  36  pp., 
Jul  1961,  A0  A  102  696 

PP  314 

John,  Christopher;  Horowitz,  Stanley  A,  and  Lock man, 
Robart  F.,  "Examining  tha  Draft  Debate,"  20  pp.,  Jul  1961, 
AD  A106  192 

PP  315 

Buck,  Ralph  V.,  Capt.,  "La  Catastrophe  by  any  other 
name...,"  4  pp.,  Jul  1961,  AO  A 102  697 

PP  316 

Robarts,  Stephan  S.,  "western  European  and  NATO  Navies, 
1990,"  20  p8..  Aug  1961,  A0  A 104  223 

PP  317 

Roberts,  Stephan  "Superpower  Naval  Crisis  Management  In 
the  Mediterranean,"  39  pp.,  Aug  1961,  A0  A 104  222 

PP  316 

Vego,  Milan  N. ,  "Yugoslavia  and  the  Sovlat  Ms  (icy  of  Porae 
in  the  Mad  I terreneen  Since  1961,"  167  pp.,  Aug  1961 


i 


PP  319 

Salt*,  Michael  "Antiair  Warfare  Defense  of  Ships  ft 

Son,"  46  pp.,  Sap  1961  (This  talk  «m  delivered  at  the  Naval 
warfare  System  and  Tack no logy  Conference  of  tna  Aaerlcen 
Inatltuta  of  Aeronautic*  and  Astronaut  lea  In  Washington  on 
Oacembor  12,  I960;  In  Boston  on  January  20,  1961;  and  in  Lot 
An galas  on  Juna  12.  1961.1,  AO  A106  191 

PP  320 

Troat,  R.  P.;«  Luria,  Philip  and  Bargar,  Eduard,  "A  Note  on 
Eatiaatlng  Continuous  Tlaa  Oaclsion  Models,"  19  pp.. 
Sap  1961,  «  A106  193 

PP  321 

Duffy,  Michael  K.  and  Ladaan,  Jarry  R.,"  "Tna  SImj Itanaous 
Datarai  nation  of  incoaa  and  Eaployaant  In  Uni  tad  States— 
Mauico  Bordar  Rag loo  Econoaias,"  34  pp..  Sap  1961 
"Assoc  lata  Profassor  of  Econoalcs,  Arizona  Stats  Uni  varsity, 
Taapa.  A 2..  AO  A106  340 

PP  322 

aarnar,  jonn  T, ,  "ittuas  In  Navy  Manpouar  Rasaaren  and 
Policy:  An  Economist's  Parspact  I  va, "  66  pp.,  Dae  1961, 
AO  A1I0  221 

PP  323 

Boats,  Frederick  N„  "Ganaration  of  Corralatad  Log-Normal 
Saquancas  for  the  Siam  I  at  ion  of  Clgttar  Ecnous,"  33  pp.,  Dae 
1961. 

pp  324 

Norow itz,  Stan  lav  A.,  "Quantifying  Saapovar  Readiness," 
6pp.,  Dae  1981  (PuDlltnad  In  Oafansa  Management  Journal, 
9oi.  16,  no.  2),  AO  A  110  220 

pp  326 

Roburts.  Staphan  S.,  "Western  Europaan  and  NATO  Navi  as, 
1961,"  27  pp.,  Jul  1962.  A0  ’ 1 16  703 

PP  327 

Mammon,  Colin,  Capt.,  USN  and  Graham,  David  R.,  Or., 
"Estimation  and  Analysis  of  Navy  Shipbuilding  Program 
Disruption  Cost*,"  12  pp.,  Mar  1960,  A0  A1I2  314 

PP  326 

aalniand,  Robart  G.,  "Nortnarn  Waters:  Tnalr  Strataglc 
Sign l f (canes, "  27  oo.,  Oac  1960,  AO  A 1 12  309 

PP  329 

Hangs i.  Hare,  "App Had  Mathematicians  And  Naval  Oparators," 
•0  pp.,  H«r  1962  (Ravlsad),  A0  Al 16  396 

pp  530 

toefcman,  Robart  F.,  "Aitarnativa  Approach as  to  Attrition 
Managaaant,"  30  pp.,  Jan  1962,  A0  At  12  310 

pp  331 

Robart*,  Stephen  $.,  "Tna  Turkish  Straits  and  tna  Sovlut 
Navy  In  tna  Mediterranean,"  13  pp..  Mar  1962  (Pybl  Ishad  In 
Navy  intarnationai ) 

PP  332 

Jann,  Cnr istoohur,  "Tna  PDF  and  Aaphiblous  werfara,"  36  pp.. 
Mar  1962,  AO  A  113  592 


PP  334 

Kenny,  Laurence  W.,  taa,  Lung-fel,  Maddala,  G.  $,,  and  Troat 
P.  P.,  "Raturn*  to  Col  lags  Education:  An  Invasttgatlon  of 
Salt -Select  Ion  Bias  Basad  on  tna  Projsct  Ta I ant  Data,"  19 
PP.,  Jan  1962,  (Publlsnad  In  Intarnationai  Economic  Ravlaw, 
Vo  I.  20,  No.  3,  Oc+obar  1979),  H>  All  2  460 

PP  339 

Laa,  Lung-fal,  G.S.  Maddala,  and  R.  P.  Troat,  "Aey*totic 
Covar lanes  Mat r leas  of  Two-stage  Probit  and  Teo-Staga  Toblt 
Methods  for  Simultaneous  Equations  Modals  with  Selectivity," 
13  pp.,  Jan  1962.  (Published  In  Econometric#,  Vol.  46,  No.  2 
March,  1980),  A0  At  12  463 

PP  336 

0'Nalll,  Thomas,  'Mobility  Fuels  for  tha  Navy,"  13  pp«, 
Jan  1962,  (Accepted  for  publication  In  Naval  institute 
Proceedings),  AO  Al 12  911 

PP  337 

Warner,  John  T.  and  Goldberg,  Matthau  S.,  "The  influence  of 
Non -Pecuniary  Factors  on  Labor  Supply,"  23  pp.,  Dae  1961, 
AD  At  13  094 

PP  339 

Wilson,  Desmond  P.,  "The  Persian  Gulf  and  tha  National 
Interest,"  11  pp..  Fab  1962,  AD  A 112  309 

PP  340 

Luria,  Philip,  Trost,  R.  P.,  and  Bargar,  Eduard,  "A  Method 
for  Analyzing  Multiple  Spall  Ouratfon  Oats,”  34  pp..  Fab 
1982,  AO  Al  12  504 

PP  341 

Troat,  Robart  P,  and  Vogel,  Robart  C.,  "Prediction  ulth 
Pooled  Cross-Section  and  Time-Series  Oats:  Tuo  Casa 
Studies,"  6  pp.,  Fab  1982,  AO  A 112  303 

PP  342 

Laa,  Lung-Fa  I,  Maddala,  G.  $.,  and  Troat,  R.  P.,  "Tasting 
for  Structural  Change  oy  0-Methods  In  Su Itching  Si  mi  itanaous 
Equations  Models,"  3  PP.,  F#b  1982,  A0  Al 12  462 

PP  343 

Goldberg,  Matthau  S.,  "Projecting  the  Navy  Enlisted  Force 
Laval,"  9  pp..  Fab  1982,  A0  A 112  464 

PP  344 

Fletcher,  Jean,  a.,  "Navy  Quality  of  Ufa  and  Reenl  Istment, " 
13  pp.,  Nov  1961,  A0  Al 13  093 

PP  345 

Utgoff,  Kathy  and  Tnalar,  Olck,  "Tha  Economics  of  Multi  Year 
Contracting,"  47  pp.,  Mar  1982,  (Presented  at  tha  1962 
Annual  Meeting  of  the  Public  Choice  Society,  San  Antonio# 
Texas,  March  3-7,  1982),  H)  AIM  732 

PP  346 

Rottkar,  Barnard,  "Selective  Service  and  the  A| i -Volunteer 
Force,"  23  pp..  Mar  1962,  AO  Al 13  096 

PP  347 

McConnell,  Jamas,  m.,  "A  Possible  Counterforce  Role  for  the 
Typhoon,"  24  pp.,  Mar  1962,  AO  A 116  601 


PP  333  PP  346 

Laa,  Lung-Fal  and  Trost,  Robert  P, ,  "Estimation  of  Soma  Jonqrou,  Jamas,  Trost,  Robert,  "An  Engines  l  Study  of 

Limited  Dependant  variable  Models  ulth  App Meat l on  to  Production  inefficiency  In  the  Presence  of  Errors-ln-The- 

Mousing  Demand,"  26  pp«,  Jan  1962.  (Published  in  Journal  of  variables,"  14  pp..  Fab  1962,  M)  Al  13  391 

Econometrics  6  (1976)  337-362),  AO  A  M2  336 


PP  349 

M.  H.  tea*anr  149*.  0,  KIm  telsrfn,  -Collision*!  Intra- 

auitlplat  tel  Mat  Ion  ot  Cd(3s5pV0  ,  j>  by  Albanu  Mydro- 
cor  tout.”  7  pp..  in  I  1991.  (PubltsbaJ  fn  Journal  of  OimIcoI 
Physic*.  7«(4)(  IS  Fab  J992).  40  Al  15  093 

PP  390 

Levin.  terc,  *4  tetKod  tor  Increasing  tho  Flrapouar  ot 
Virginia  Class  Crulsars,"  10  pp.,  Apr  1992.  (To  bo  published 
In  U.S.  teva I  Institute  Proceedings) ,  40  4119  902 

PP  131 

Qoutro,  S.  £.;  Stanford,  4.  N.;  Novi*.  J.  Q. ;  Stavens, 
P.  a.;  Mu,  T.  T,,  "Poaalbta  Ihrae-Oleansfonaf  Bachbona 
Folding  Around  Antibody  (bublnlng  Sit#  ot  Imainoglobul  In 
NOPC  197,-  19  pp.,  Apr  1992.  (Publ  lahod  In  Journal  of 

Thaoratlcal  Biology). 

PP  332 

Bar foot,  C.  Barnard,  "Aggregation  ot  Oondltlonal  Absorbing 
terhov  Oaina,"  7  pp..  Juno  1992  (Prnsented  to  the  Sl*th 
Europaan  Matting  on  Oyboraotica  and  Systeea  tesearch,  bold 
at  tho  Uni  varsity  ot  Vlonno.  ter  1992.),  A0  A119  603 

PP  533 

Bar foot,  C.  Barnard.  -Sooa  tetheaatical  Hat nods  tor  Modal  I ng 
tbo  Performance  of  a  Distributed  Data  Baso  Systae,"  19  pp., 
Juna  1992.  (Pr as an tod  to  tba  Intarnatlonal  Mbrblng  0on- 
faranca  on  Modal  teal  Iso,  bald  at  Bad  Honnab,  Mast  Qoraany, 
Apr  1992.).  A0  Al 16  604 

PP  334 

Hall,  Jonn  V, ,  tlhy  the  Short -Mar  Scanarlo  Is  Mrong  tor 
Naval  Planning,"  6  pp.,  Jun  1992.,  A0  A119  702 

PP  336 

Cylba,  Stavan;  Qoldbarg,  tettheu  togan,  Paul;  telrs, 
Laa;  -Estimation  of  tha  tersooaf  OJacount  teta;  Evldonca 
troo  MMIt*ry  teanllshaant  Oaclslona,"  19  pp.,  Apr  1982., 
»  A 122  419 

PP  357 

Goldborg,  Matthau  -Dl  aerial  nation,  tepotlpa.  and 

Long-ten  Naga  01 f farantlals,"  13  pp..  Sap  1992.  (Publlihad 
in  Quartariy  Journal  ot  Econoales,  May  1992.). 

PP  339 

Abst,  Oaorga,  -Evaluating  Tactical  Qbaaand  And  Obntrol 
Systana — A  Thraa-Tlarad  Approach,”  12  pp..  Sap  1992., 
A0  A122  47« 

PP  339 

Quo* tar.  Alina;  FI  at char,  Jaan;  tercus,  Alan;  -Vataran 
Status  te  A  Scraanlng  Oavlca:  Qaaaant,"  26  pp«,  4ug  1992, 
40  4123  639 


PP  391 

Quanboc*,  David  9.,  "Mathods  tor  Qanaratlng  Aircraft 
Trajectorlas,"  51  pp.,  Sap  1992.,  A0  4122  399 

PP  362 

Horoultx,  St  an  l  ay  4.,  -la  tho  Military  Budgat  Out  of 
BilancaT,"  10  pp..  Sap  1992.,  AO  AI22  369 

PP  363 

Marais,  A.  J,,  -Personnel  Substitution  and  Navy  Aviation 
tend  Inass,"  35  pp.,  Oct  1992.,  A0  4122  420 

PP  364 

Quastar,  Ailnp;  tekada,  Michael;  -Tha  Military 'a  Monopsony 
Poaar,-  29  pp.,  Oct  1992.,  AO  4123  657 

PP  363 

Oraar,  Ml  Ulan  L.j  Bartholoeau,  J— as  C.,  Cdr, ;  Pacyebo- 
loglcal  tepacts  of  Mina  Marfaro,"  15  pp.,  Oct  1992 

PP  366 

Spruill,  Nancy  U,  Qaatwlrtb,  Joaaph  l,,  -te  tha  Estimation 
ot  tho  Ojrralatlon  Cbafflclant  from  Qroupad  Oita,"  9  pp., 
Oct  1992.  (Pub  H  shad  In  tho  Journal  ot  tha  Aoarlean 
Statistical  Association,  Sap  1992,  Vol.  77,  No.  379,  Thaory 
and  Mathods  Suction.),  A0  4122  392 

PP  369 

Mainland,  tebart  0.,  -Tha  Evolution  of  Sovlat  tequlraaants 
tor  Naval  Forcoa— Sol vlng  tha  Probfaas  of  tha  Early  1960s," 
41  pp.,  Oac  1962,  A0  4123  633 

PP  369 

Quostar,  41 Ino;  Locbaan,  tebart,  "Tha  41 l-Voluntoar  Forca:  A 
Posltlva  Porspactlva,"  29  pp.,  Nov  1982. 

PP  370 

testbor,  Barnard  D.,  "Human  te source  Modal*:  An  Overvtou," 
n  pp.,  Nov  1992.,  AO  A123  636 

PP  372 

Hurley,  Ml 1 1  lam  J.,  -An  Ovorvlaw  of  Acoustic  Analysis," 
46  pp.,  Jan  1993. 

PP  373 

Jacobson,  Louis,  "tesearch  to  Quantify  tha  Ettact  of 
Permanent  ftenge  of  Station  Movas  on  Mlves*  Magas  and  Labor 
Supply,"  33  pp.,  Jan  1993. 

PP  373 

FaldMn,  Paul,  -Privatising  Airports  In  Washington,  D.C.,” 
17  pp..  Fab.  1993 


